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INSTRUCTIONS:  Answer all the questions. You may use a calculator. Show all 
calculations and formulae used. Proportional marks will be awarded for 
poor/proportional/incomplete answers [½ or ¼].  
 
QUESTION 1  Use the dataset below to calculate coefficient values, draw trees with the 
minimum numbers of steps, and explain both of the cladistic and phenetic 
analyses utilised.       (8) 
 
 
              
Species Characters 
1 1  2  3  4  5  6  7  8  9  10 
A 
B 
C 
D 
E 
1 1  1  1  1  0  1  1  1  0   1 
 11  1  0  0  0  0  1  0  0   0 
1 1  1  1  0  0  1  1  1  0   0 
1 1  1  1  1  1  1  1  1  1   0 
1 1  1  0  0  0  1  0  0  0   0 
 
 
 
 
 
 
QUESTION 2 Explain and present appropriate figures for all changes in the number of 
chromosomes due to chromosomal mutations where appropriate.        (8) 
  
QUESTION 3  Define or present values for the following:         (2+2+3+2=9) 
a)  discontinuous buffer systems,  
b)  relationships between isoelectric point, charge and protein pH, 
c) range and averages for different taxonomic boundaries at the population, 
species and generic (systematic) levels for electrophoretic data, and 
d) the molecular clock of evolution theory and how it can be calibrated. 
 
QUESTION 4  “The Hardy-Weinberg law is the point of departure from which we can calculate 
the effects of the processes of change.” according to Ayala (1982). Name and 
briefly explain how each process could affect such departures.        (10) 
 
QUESTION 5  a) Describe the two models of population genetic structure in detail, and  
b)  calculate the inbreeding coefficient of the offspring K (of double first 
cousins) from the following information:          (10+5=15) 
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